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Abstract 

A gauge fields (and massive, too) arise from the production of the 
probability by the spinors. 



I use the following notation: 
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Here 02, 03, 04, 70 are all five members of the light Clifford pentad 
MM and 



75 = i ■ 7o • 0- 
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1 The probability current vector 



Let 



(pi jxi jyi jz) 

be a probability current vector and ip be any complex 4-spinor: 



exp (i ■ g) ■ cos (6) • cos (a) 
exp (i ■ d) • sin (b) ■ cos (a) 
exp (i • f) • cos (v) ■ sin (a) 
exp (i • q) • sin • sin (a) 



In this case the following system of equations 

■ if; = p, 
V> f • A • V> = 3x, 

i> ] ■ fa ■ i> = jy, 

^ ■ fa • if) = j z 

has got the following type: 



^ • v> = p, 

2 / cos 2 (a) • sin (2 • 6) • cos {d — g) — \ 
y — sin 2 (a) • sin (2 • i>) • cos (q — f) J 

2 / cos 2 (a) • sin (2 • b) • sin (d — g) — \ 
I — sin 2 (a) • sin (2 • v) • sin (q — f) J 

■ (cos 2 (a) • cos (2 ■ b) — sin 2 (a) ■ cos (2 • t> " 



= jz 



(1) 



Hence for every probability current vector (p,j x ,jy,jz)' the spinor ip, 
obeyed to this system, exists. 
If 

j = pu 

then u is the average velocity. 

The light pentad contains fa, 70 besides fa, fa, fa and yet two components 
of velocity can be defined as the following: 



k = ^ ■ 70 • jn = V> f ■ fa ■ i>, k = p ■ u t • V>, j« = p • M «- 
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In this case: 

v,£ = sin (2 • a) ■ [cos (b) ■ cos (v) ■ cos (g — f) + sin (6) • sin (t>) • cos (<i — q)] , 
u K = sin (2 • a) • [cos (6) ■ cos • sin (g — f) + sin (b) ■ sin (v) • sin (d — g)] ; 

and: 

u l + u l + u l + u l + u l = 1 • 

Hence for the completeness, yet two "space" coordinates £ and k should 
be added to our three x, y, z. 

2 The Hamiltonian 

The operator U (t, At), which acts in the set of these spinors, is denoted as 
the evolution operator for the spinor tp (t, x), if: 

^ (t + At, x) = U (t, At) i) (t, x) . 
U (t, At) is a linear operator. 

The set of the spinors, for which U (t, At) is the evolution operator, is 
denoted as the operator U (t, At) space. 
The operator space is the linear space. 
Let for an infinitesimal At: 

U(t,At) = 1 + At-i-H(t). 
Hence for an elements of the operator U (t, At) space: 

i-H = d t . 

Since the functions p, j x , j y , j z fulfill to the continuity equation: 

dtp + d x j x + dyjy + d z j z = 

then: 

= ■ ((A, ■d t +P 1 -d x +P 2 -dy+P 3 - d z ) if,) . 
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Let: 



Hence: 



Q=(i-H + p 1 -d x + p 2 -ay + p 3 -d ll 



^ . gt . ^ = _^t . q . ^ 

Therefore i ■ Q is the Hermitean operator. 
Therefore: 



Let 



H = (3 x -{i- d x ) +p2'(i- d y ) + ■ (i ■ d z ) - i ■ Q. 



-i-Q 



^1,2 - i • Wl,2 ^2,2 V?2,3 + i ■ ^2,3 V?2,4 + i 4 ^2,A 

(f lt3 - i ■ ZU X ,3 f2,3 - i ■ ^2,3 V?3,3 V?3,4 + i ' ^3,4 

</?l,4 - i ■ W\£ </7 2 ,4 - » ■ ^2,4 ¥?3,4 - i ■ ^3,4 ^4,4 

here all ipij and Wij are a real functions on R 2+3+1 . 
In this paper I consider the case with: 

cp 1A + i ■ zu 1A = 0, 

V?2,3 + i ■ ^2,3 = 0, 
<PX,3 + i • ©1,3 = ^2,4 + i ■ W 2j4 , 

that is the electroweak part of SM only. 

Let G t , G z , K t and K z are the solution of the following system of equa- 
tions: 



G t + G z + K t + K z 
G t -G z + K t - K z 
G t — G z — K t + K z 
G t + G z — K t — K z 



¥x,x, 

^2,2, 
^3,3, 
^4,4 5 



G x and K x are the solution of the following system of equations: 
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G x + K x = (fi i2 , 
—G x + K x = ips,4] 

G y and K y are the solution of the following system of equations: 

{—Gy — K y = Wi^t 
G y — K x = w 3A . 

In this case: 

-i-Q = 

= (G t ■ p + G x ■I3 l + Gy(3 2 + G z - (3 3 ) + 
+ (K t ■p + K x -p 1 + Ky(3 2 + K z - p 3 ) ■ 75 + 

+Vl,3 ■ 70 + ^1,3 • At- 

Therefore: 

fa- (H-G t -K t - l5 )-iP = 
= Pi ■ i ■ (d x - iG x - iK x ■ 75) • 4>+ 

+ P2 'I' (Oy- iGy - iKy > ^) > if) + 

+Ps ■ i ■ (d z - iG z - iK z ■ 75) • if)+ 
+7o • Vi,a -i> + Pa- • i ) - 

Let and i? K be a functions for which: 

R& = ^1,3^ - idt4>, 
R K ip = w lt3 ip - id K ip. 

In this case (similar to |§): 

p -(H-G t -K t - l5 ) = 
= p x ■ i ■ (d x - iG x - iK x ■ 75) + 
+P2 ■ i ■ (d y - iGy - iK y ■ 75) + 
+p 3 ■ % ■ (d z - iG z - iK z ■ 75) + 

+7o • i ■ (<% - iRd + 
+P A ■ i ■ (d K - iR K ) . 

The equation of motion (the Euler-Lagrange equation) is: 
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Po ■ id t i> + Pi ■ id x ip + p 2 ■ idyip + p 3 ■ id z ip+ 
+P 5 ■ id^ip + P± ■ id K if)+ 
+p ■ G t ■ V> + Pi ■ G x ■ ip + p 2 ■ G y ■ ip + p 3 ■ G z ■ ip+ 
+P 5 - R r i> + Pa- R k - ip+ 
+K t • 75 • ifj+ 
+pi ■ K x ■ 75 • $ + p 2 ■ K y • 75 • i/j + p 3 ■ K z ■ 75 • ip = 

= 0. 

3 The Global Rotations 

3.1 The rotation of yOz, xOz and xOy 

Let a be a constant real number and: 

y' — y • cos 2a + z ■ sin 2a, 
z' — z • cos 2a — y ■ sin 2a, 

t' = t, 

x' = y, 

= 

K 1 = K. 

In this case: 

f y > = 3y ■ cos 2a + 3z ■ sin 2a, 
j' z , = j z ■ cos 2a — j y ■ sin 2a, 

p' = P, 

3x' = 3xi 

= h, 

3 K ' = 3k- 

Let: 

^2,3 = cos a ■ I4 + sin a ■ P2 ■ Pz 

and 

if/ = U 2 , 3 ifj. 

Because: 
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^2,3/^2^2,3 = 02 ■ cos 2a + 3 ■ sin 2a, 
Ul 3 (3 3 U 2 , 3 = 03 ■ cos 2a- 02- sin 2a, 

^2,3^2,3 = 1-4, 

U{ 3 PiU 2 , 3 = Pi, 
£^2,3/^4^2,3 = pi, 

ul 3 p 5 u 2 , 3 = p 5 , 

then from (|1|) and (f|): 

' ijfl ■ f = p', 
^■Pi-^' = f x/ , 

{ ^ -P 3 -ij> =f z , 

and the equation of motion is: 

P ■ idt'lP' + Pi ■ id X ^' + P 2 ■ idy'lfj' + P 3 ■ ld Z ,f + 

+p 5 ■ id^ifj' + p 4 ■ id K ,ip'+ 
+Po ■ G' t , -f + Pi- G' x , ■f + 2 - G' y , -iP' + p 3 - G' z , ■ V'+ 
+p 5 ■ R' e ■ip' + i - R' K , ■ f+ 

+Pi ■ K' x , . T5 - -0' + ft • K' yl ■ 75 • + 3 ■ K' z , ■ 75 • $ = 

= 0. 

Since: 



P2 


U 2 ,3 


= U 2i3 


(02 ■ cos 2a + 0s 


sin 2a) , 


0s 


U 2 ,3 


= U 2 ,3 


(03 ■ cos 2a — 02 


sin 2a) , 


Pi 


U 2 ,3 


= U 2 ,3 


Pi, 




Pi 


U 2 ,3 


= U 2 ,3 


Pi, 




05 


U 2 ,3 


= U 2 ,3 


Pb 





and 

dy/ip = d y ip ■ cos 2a + d z ip • sin 2a, 
dz'i) = — dyi/j ■ sin 2a + d z ip ■ cos 2a 



then from (Q) by the following equation is derived: 

Po ■ id t ip + Pi ■ id x ip + p 2 ■ idyip + Pz • id z ip + P 5 • id^ip + Pa ■ id K ip 
+p -G'fij + Pf G' x , ■ i;+ 
+P 2 ■ (G' y , ■ cos 2a - G' z , ■ sin 2a) ■ tfj+ 
+p 3 ■ (G' z , ■ cos 2a + G' yl ■ sin 2a) ■ ip+ 
+K' t , ■ 75 • ^ + Pi • K, ■ 75 • ^+ 
+P 2 ■ (K' yl ■ cos 2a - K' z , ■ sin 2a) • 75 • ^+ 
+P 3 ■ (K' z , ■ cos 2a + K' yl ■ sin 2a) ■ 75 • 
+p 5 ■ R^, ■ V + At • R' K > -if> = 0. 

From it and from @: 

G y = G'y, ■ cos 2a — G' z , ■ sin 2a, 
G z = G' z , ■ cos 2a + G' y , ■ sin 2a, 
G t = G' t ,, 
Gx — G x ,, 
R^ = R^i, 



RL> — Rk 



and 



K y = K'y, ■ cos 2a — K' z , ■ sin 2a, 
K z = K' z , ■ cos 2a + K' y , ■ sin 2a, 

K t = K' t „ 

K x = K' x ,. 

Like to above, the rotation of xOz and xOy behave with: 
Uij = cos a ■ I4 + sin a ■ Pi ■ Ps 

and 

Ui t 2 = cos a ■ I4 + sin a ■ Pi ■ P2 

with accordance. 

Therefore the triplets {G x , G y , G z } and {K x , K y , K z } behave as 
a 3-vectors for the rotations of the Cartesian coordinates system. 
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3.2 The rotation of tOx, tOy and tOz 



Let v be a real constant number, for which: \v\ < 1. 
Let a be a real number, for which: 

sinh (a) = . 

Let: 



t" • cosh 2a — x" ■ sinh 2a, 
x" ■ cosh 2a — £" • sinh 2a, 

y", 

r, 
«". 

In this case: 

p" = p • cosh 2a + • sinh 2a, 
jx"" = jx ■ cosh 2a + p • sinh 2a, 
V" =3y, 

jz»" = jz, 

Jk" 3 k- 

Let 

C/ ,i = cosh a ■ Po + sinh a • f3 • p 1 

and 

V = Uo,^. 

Because 

Uq i • A) • ^o,i — cosh 2a • /9 + sinh 2a • /3i 
(7q\ • /5i • C/ ,i = cosh 2a • /?i + sinh 2a • j3 

c4,i • A • tv = A 

C/ 0)1 • /?4 • ^0,1 = At 



t = 

X = 

y = 

z = 

e = 

« = 
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then from ([]]) and (|7|): 

r r-r=p\ 

and the equation of motion is: 

A, • id? (Uq,^) + pi ■ id x » (Uorf) + 
+02 ■ id y » (C/ ,iV>) + /?3 • id? (*7 o ,iV0 + 
+/3 5 • id e (U 0tl rfi) + 04 ■ ^^ K » (E/ ,iVO + 
+0o ■ Gr n ■ (U 0tl tf>) + 1 ■ G x »" ■ (*7 ,iVO + 
+02 ■ G y » " ■ ([/ ,iV) + 0s ■ G z »" ■ (U 0>1 1>) + 
+0 5 ■ %" ■ (Z7 o ,iV0 + A • J R K -" • (C/o.iV') + 
+2Ct»" ■ 75 • (C/ 0) iV) + 0i ■ K x »" ■ 75 ■ (£/ ,iVO + 
+/? 2 ■ ■ 7 5 • (U 0)1 <iP) + 0s ■ K z <" ■ 75 • (U ^) = 

= 0; 

hence: 

tfji • ^0,1 • ift-V + ^o,i ■ A ■ *7o,i ■ 

■ 02 ■ U ,i • id y ^ + U{ x ■ 3 ■ U ,i ■ id z »i>+ 
• 05 ■ U ,i ■ id?i) + Ul, ■ 4 ■ U ,i ■ id K ^+ 
+U{ X ■ U ,i ■ Gf>" ■ V + t4,i • 0i ■ U ,i ■ G x <" ■ ifj+ 
+t4,i ■ 02 ■ U 0}1 ■ ■ if} + Ul, ■ 3 ■ U 0<1 ■ G>»" ■ ^+ 
+t4,i ■ 5 ■ U 0>1 ■ R c " ■ i> + Ul, ■ A ■ C/ ,i • V ■ 
+Ut il -K 1 ?" - 7 5 

+C4,i • 0i ■ Kx<" ■ 7s • l/o,i • V>+ 
+E/J,! • 02 ■ K y »» ■ 75 • U , x ■ 
+[4,i • ft • # z »" • 75 • C/ ,i • V = 
= 0. 

Since 

75 • ^o,i = ^o,i • 75 
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dtfip = (dtif) ■ cosh 2a — d x tf) ■ sinh 2a) , 
d x "ip = {d x ip ■ cosh 2a — dtip ■ sinh 2a) 

then from (pi) 

/3d • «^ + Pi ■ id x ip + (3 2 ■ idyip + (3 3 ■ id z ijj + (3 5 ■ idgj) + (3 A ■ id K ifj+ 
+Po ■ (cosh 2a ■ G f >" + sinh 2a ■ Gv>") ■ tp+ 
+Px ■ (cosh 2a ■ Gv>" + sinh 2a ■ • ^+ 

+p 2 ■ Gy»" -i/j + Ps- G 2 »" • V + p 5 ■ Re" • V + ft ■ Rn"" ■ 

+ (cosh 2a ■ Kf>" + sinh 2a ■ K x » " ) ■ 75 • ip+ 
+(3i ■ (cosh 2a ■ K x »" + sinh 2a ■ Kf") • 75 ■ ^+ 

= 0. 

From it and from @: 

Gt = cosh 2a ■ G r " + sinh 2a • G x »" , 
= cosh 2a ■ G x » n + sinh 2a ■ Gf>" , 
y 2/" ? 

js — ^z" > 
i?g = R?'", 
R K — Rk"" 

and 

K t = cosh 2a • Kr n + sinh 2a • i^-", 
K x = cosh 2a • i^" + sinh 2a • K t «\ 

K = K "" 

K Z = K Z »". 

Like to above, the rotation of tOz and tOy behave with: 
£^0,3 — cosh at ■ Po + sinh a ■ p ■ p 3 

and 

Uo,2 = cosh a • Po + sinh a • Po • Pi 

with accordance. 
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4 The Local Rotations of £Ok 



Let 9 be a real function of (t,x,y, z,£, k) for which: 8^9 = and d K 9 
and: 

t = t, 

y l = y, 

z l = z, 
C = £ ■ cos 29 + k ■ sin 29, 
k 1 = k ■ cos 29 — £ ■ sin 29. 

(This transformation corresponds to the weak isospin transformation 
In this case: 

P' = P, 
3x 3xi 
3y = jy 

3z 3zi 

3i = h ' cos29 + j K ■ sin 29, 
3k = 3k ■ cos 29 - • sin 29. 

Let: 



t/5,4 = cos 9 ■ 1 4 + sin 9 ■ 5 ■ /3 4 

and 

V = (U 5t ^) . 

Because 

^5,4 ' ^5,4 = I4, 
^5,4 ' Pi ' ^5,4 = Pi, 
^5,4 ' Pi ' ^5,4 — 02; 
^5,4 ' 03 ' ^5,4 = 03, 

^54 • $> • ^5,4 = /9 5 • cos 29 + 4 • sin 20, 

^5,4 • Pi ■ ^5,4 = 04 • COS 20 - 5 • SU1 20 

then from above and from ([!]): 
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^■0i-ip l =j x \ 
and the equation of motion is: 

A, • id t < (U 5>A iP) + X • id* (U 5)4 !/>) + 2 ■ idy (C/5,4^) + ■ id z > (U 5A ij) + 
+0 5 • id e > (U SA i>) + 4 ■ id K < (U 5A if>) + 
+0o ■ G?' ■ (U^) + +0i ■ G x >' ■ (U 5A if>) + 
+02 ■ G y <' ■ (U 5A ^) + 3 ■ G Z ' 1 ■ (U 5A ij;) + 
+0 5 ■ R e < ■ (U 5A 4>) + 04 ■ R K << ■ (U 5A i>) + 
+K/ ■ 75 • (U 5A iP) + 0x ■ ■ 7s • (U 5A il>) + 
+02 -K/- l5 - (U 5A ij) + 3 -K/- lb - (U 5A ^) = 

= 0. 

Since 

75^5,4 = £4,475 

and 

dpU 5A = -idpQ ■ 75 ■ U 5A 
for all variables /i then 

U 5A ■ d t 8 ■ 75 • if) + U 5A ■ 0o ■ id t i/j + 0iU 5A ■ dj • 75 • if) + x U bA ■ id x ifj+ 
+0 2 U 5A ■ d y 8 ■ 75 • ip + 2 U 5A ■ id y ip + 3 U 5A ■ d z 8 ■ 75 • ip + 3 U 5A ■ id z i/j+ 
+0 5 U 5 ,4 ■ idfip + 04U 5A ■ id K ^+ 
+GS ■ U 5A iP + 0tU 5A ■ G x < 1 -ip + 2 U 5A ■G y S-i> + 3 U 5A ■ G z < 1 ■ ip+ 
+0 5 U 5A ■ ■ i> + 4 U 5A -R K <'- ip+ 
+U 5A ■ K v l ■ 75 • 

+0tU 5A ■ K x ' ■ 75 ■ V + 2 U 5A ■ ■ 75 ■ $ + 3 U 5A ■ K z <' ■ 7s • $ = 

= 0. 

Since 

d^tp = d^tp ■ cos 28 + d K ip ■ sin 28, 
d K 'i/j = d K tp ■ cos 28 — d^ip ■ sin 20 

then from above and from (||): 
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po ■ id t if) + fa ■ id x ip + j3 2 ■ idyip + p 3 • id z ip+ 
+P 5 ■ idfip + Pa ■ id K ip+ 
+Po ■ Gt'-iji + Pi ■ G x < 1 + Gy' -ip + fc- G/ ■ ^+ 
+p 5 • (cos 26 ■ R?' - sin 26 ■ R 4 C ) ■ ip+ 
+P 4 ■ (cos 20 ■R K < t + sin 26 ■ R e l ) ■ 
+ (KS + d t 6) ■ 75 • V + Pi ■ + d x 9) • 7 5 ■ iP+ 
+P 2 ■ (K/ + d y 6) ■ 75 • i) + P 3 ■ (K/ + d z 6) ■ 75 • V = 

= 0. 

From above and from (|3|): 

K t ^ + d t 6 = K t , 
K x .' + dJ=K x , 

K y ^+d y 9=K y , 

K/ + d z e = K z , 

cos 26 ■ R^ - sin 26 ■ R K <' = % 
cos29-R K < l +sm26-R c l = R K . 

5 The Lagrangians 

if 

K ( = Re (fy) and K K = Re (R K ) 
then the Lagrangian for the Hamiltonian (|2|) is the following: 

C f = 0.5-z- 



^PM + ^Pld X lP + ^P 2 dyij + ^P 3 d Z l{j + tfPsdrf + tfPM 

- (a^) f PoiJ - (a^) f m - {d y ip) ] p 2 ij - {d z ^ p^- 
-{d^p^-id^p^ 



+ 



/ i/j%G t if> + ^PiG x i[> + ^p 2 G y i{j + ^p 3 G z if>+ 
+^K tl5 i) + ^p x K xl ^ + ^p 2 K yl ^ + ^p 3 K zl5 ij;+ 
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If 



and 



Hw = d^K v - dvKp 



H 



H t:X 


H t,y 


Ht, z 






—H tx 


H x,y 


K xz 


H XjK 


H X £ 







Hy :Z 


H y , K 


H y,Z 


—Ht, z —H XfZ 


— Hy :Z 





H Z ,K 




Hf jK H XK 




—H Z , K 







-Ht,i ~H X £ 












then the Lagrangian for (0 < /z < 5): 

C K = H^ ■ H. 

The Lagrange-Euler equation for is: 

d t d t K^ + d x d x K^ + d y d y K^ + d z d z K^ + d^K^ + d^K^- 
-dp (d t K t + d x K x + d y Ky + d z K z + dtK 6 + 8 K K K ) = 0. 

If 

d t K t + d x K x + d y Ky + <9^ 2 + d ( K e + d K K K = 

then 

<9 t <9 t i^ + d x d x K^ + dydyKp + d^i^ = - (d^K^ + d R d R K^) . 

If m 5 and m 4 are a constant real numbers and for some 
function W/j, (t, x, y, z): 

K^ (t, x, y, z, f , k) = Wfi (t, x, y, z) ■ exp (i • (m 5 • £ + m 4 • re)) 
then the particle, defined by the field i^, has got the mass: 

m = \Jm1 + m\. 
It is a massive gauge boson. 
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